Nonstructural protein NS2 of parvovirus H-1 is required for efficient viral protein synthesis and virus production in rat cells in vivo and in vitro.
We generated a mutation in the gene for the nonstructural protein NS2 of parvovirus H-1 in which the highly conserved dinucleotide AG at the 3' splice acceptor site of NS2 intron 1 was mutated to CG. The mutation does not change the amino acid sequence for NS1. The splice acceptor (SA) mutant gene was introduced into the H-1 virus (H-1SA) and an infectious clone of LuIII (pLuH1SA). The R2 transcripts encoding NS2 were absent by both Northern blot and primer extension analysis in the LuH1SA or H-1SA virus-infected cells and the NS2 protein was undetectable in the infected cell lysate by immunoprecipitation. These NS2 null mutant viruses were capable of lytic growth in cell lines that were derived from human, hamster, and dog, but they produced lower virus titers than wild-type H-1. The H-1SA virus nonproductively infected Rat2 rat fibroblasts and transformed Rat2 cell lines. Analysis of synchronized infections of rat fibroblasts demonstrated that H-1SA viral duplex replicative form DNA replication was reduced and that single-stranded progeny DNA was deficient compared to wild-type H-1. In addition, H-1SA viral protein synthesis was about 10% of wild-type virus and virions were not detectable in rat fibroblasts. However, H-1SA mRNAs R1 and R3 accumulated to wild-type levels. NS2 was also required for productive infection in newborn rats but not in newborn hamsters. These results indicate that NS2 plays an important role in the regulation of viral protein synthesis in rat cells in vivo and in vitro.